Deficiency in DNA mismatch repair increases the rate of telomere shortening in normal human cells.
DNA mismatch repair (MMR) is essential for genome stability and inheritance of a mutated MMR gene, most frequently MSH2 or MLH1, results in cancer predisposition known as Lynch syndrome or hereditary nonpolyposis colorectal cancer (HNPCC). Tumors that arise through MMR deficiency show instability at simple tandem repeat loci (STRs) throughout the genome, known as microsatellite instability (MSI). The STR instability is dominated by errors that accumulate during replication in the absence of effective MMR. In this study we show that there is a high level of instability within telomeric DNA with a tendency toward deletions in tumor-derived MMR defective cell lines. We downregulated MSH2 expression in a normal fibroblast cell line and isolated four clones, with differing levels of MSH2 depletion. The telomere-shortening rate was measured at the Xp/Yp, 12q, and 17p telomeres in the MSH2 depleted and three control clones. Interestingly the mean telomere-shortening rate in the clones with MSH2 depletion was significantly greater than in the control clones. This is the first demonstration that MSH2 deficiency alone can lead to accelerated telomere shortening in normal human cells.